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I, -Recent Advances in Physiology.1
The progress of physiology during the last few years has been steady, and in every respect satisfactory. It Reviews.
[April, tical physician there can be but one opinion, and it is greatly to the credit of Claude Bernard, one of the best experimenters of modern times, that he has always clearly recognised and insisted upon the value of experimental physiology to the student in medicine. Every physician, he observes in one of his introductory lectures, who wishes to co-operate in the establishment of experimental medicine, ought to be a practised physiological experimentalist. He ought to be able to conceive, to institute, and to execute such physiological experiments as may be calculated to resolve a particular pathological problem, or to explain a given morbid condition.
However imperfect physiological experimentation may still be, it has undergone wonderful extension and improvement of late years concurrently with the development of the various branches of physics, and with the adoption of the singularly ingenious apparatus invented by Ludwig, Dubois-Reymond, Helmholtz, Marey, and others. In fact, it may be said that every improvement in the delicacy and accuracy of our instruments has been, as also it will surely hereafter be, followed by a corresponding advance in our knowledge of the functions of the body. Were it requisite to supply an instance of the dependence of physiological knowledge upon the perfection of the means of investigation, it would only be necessary to compare our information respecting the objects and uses of the several parts of the eye with that which we possess respecting those of the ear. The laws of optics are well known, those of acoustics are exceedingly imperfectly known; and we find accordingly, that whilst the functions of each part of the eye are fairly understood, with the exception of the part played by the rods in the ultimate change of light or heat into nerve force, we are singularly ignorant of the functions of the different parts of the ear. It is still a moot point whether sounds are conducted through the air of the tympanic cavity as well as through the chain of bones, and almost all the statements respecting the functions of the labyrinth are conjectural.
The introduction of so a large number of instruments, In accordance with the superior attainments of the teachers, we find that there has been a manifest improvement in the character of the teaching. Practical now occupies a more prominent position than theoretical work, and students are now not only shown, but are made to assist in the performance of the more-important physiological experiments, the use of the microscope, the mounting of specimens, &c.
We find a reflex of this in the text-books intended for the use of students that have recently been issued; few are now published which do not contain a full and accurate description of the principal instruments used in physiological demonstrations, and of the mode in which they are applied. We It is very short, and yet contains a surprising amount of information very pleasantly given. There is much originality in the manner in which the several subjects are treated.
It may be interesting to our readers if we take some subject and compare the accounts given by the authors quoted at the head of our paper severally, and for this purpose we shall select the description of the movements of the heart. Reviews.
[April, upon its transverse and upon its longitudinal axis. In consequence of its rotation upon its transverse axis, the apex of the heart moves forwards, whilst, as a result of its rotation on the longitudinal axis, the left ventricle, which in diastole looks backward, is turned forwards.
In consequence of the changes in the form and position of the heart, the thoracic wall 'on the left side, usually between the fifth and sixth ribs, experiences a succussion which is distinctly perceptible to the finger, and is known as the impulse of the heart. The impulse is coincident in point of time with the systole of the ventricle. The place where it is found corresponds to the apex of the heart, or rather to the surface of the heart, a little above the apex, whence it follows, as Ludwig states, that the impulse depends upon the rotation of the heart on its transverse axis, and especially on the blow of the apex of the heart against the intercostal space ; and, further, it appears that the increase of the antero-posterior diameter of the heart causes an extension of the vibration of the thoracic wall from below upwards, as has been pointed out by Arnold and Kiwisch. In some instances this last exceeds in intensity the blow of the apex of the heart."
With all this we should be disposed to agree, excepting only the last remarks in regard to the blow of the apex of the heart. It has, we think, been fairly made out that the heart's apex really never leaves the side of the chest, and that, therefore, no blow, in the proper sense of the word, occurs. Our English term " impulse" expresses the fact much more accurately. The rest of the chapter, and especially the long section upon the " Influence of the Nervous System upon the Movement of the Blood," is equally well done.
M. Kiiss's account of the same subject is as follows :
" The impulse of the heart consists in a vibration that is felt against the thoracic wall. When the hand is placed over the sixth rib, just internal to the nipple, the impression is given that the heart is thrust at each contraction against this wall like a hammer on an anvil; but, in reality, there is no blow in the proper sense of the term, since the apex of the heart is always in contact with the thoracic wall, and there is never at any time an interval between them.
We cannot, indeed, conceive any real separation, as there is nothing to fill the intervening space, not even the lung, since, as a rule, there are four pulsations of the heart to one expansion of the lung. There is consequently, at each apparent blow, nothing more than a firmer pressure applied by the heart to the thoracic wall. To explain this phenomenon a great variety of theories have been invented, of which that which has been most generally admitted is the theory suggested by Hiffelsheim, the theory of recoil or of choc en retour. In this the impulse of the heart occurring at the instant when the ventricles expel their contents, is compared to the recoil of a gun at the instant of explosion ; but it so happens that the impulse is felt on whichever side the heart is touched, even 1874.] Recent Advances in Physiology. 287 when its inferior surface is felt through the diaphragm. This simple experiment refutes the theory of recoil, which cannot possibly act in every direction. It overthrows also the explanation, based on a movement of recovery of position of the arch of the aorta under the influence of the wave of blood, since the impulse of the heart exists in animals that have no arch of the aorta. " The impulse of the heart can be explained by reference to the changes in the form and consistence that the ventricle undergoes at the moment of systole; from the state of relaxation it passes into that of contraction; it presses firmly on its contents to make them penetrate into the arterial tree, which is already filled with blood, under a positive and tolerably strong pressure. Even when the chest of an animal is opened and the heart is grasped in the hand, a change in the degree of its firmness is felt over its whole surface, which is coincident with the systole. The shock or impulse of the heart is then felt just as it is felt through the thoracic wall when the hand is placed on the parietes of the chest in the living animal. The displacement, the recoil, and even the torsion of the heart enter but slightly into the production of the impulse. This is due essentially tb the change of state in the ventricle, which, from being soft and relaxed, becomes hard throughout in the act of expelling its contents." M. Kiiss considers the cause of the first sound to be the tension of the auriculo-ventricular valves. Of the second, the tension of the semilunar valves.
Funke says : " The heart in its action undergoes a series of changes in form and position, the nature and causes of which, as well as their relations to the impulse of the heart, i. e. to the periodic projection of the intercostal space close to its apex, and coincident with the ventricular systole, have been the subject of an extraordinary amount of discussion. The changes inform of the several chambers of the heart in its transition from diastole into systole, are essentially caused by the arrangement and disposition of the muscular fibres, which give it a determinate form, so far as their action is not interfered with by external resistance. The form of the relaxed heart is more dependent upon these external conditions than that of the contracted.
The only changes of form that are of physiological interest are those which occur in the natural position of the heart in the thorax. The direct observation of the exposed normally acting heart does not, on account of the rapidity of its movements, allow any certain observations to be made. The systolic contraction of the_ auricle proceeds from the veins, and extends to the ventricular margin. The contraction is least in the longitudinal direction (Kiirschner). " The changes in the form of the heart which cause the regular cone during the systole, depend upon the forms which the ventricle possesses in diastole, and then again upon the position and upon external agents.
" If the heart rests with its posterior wall upon a horizontal support the base of the relaxed ventricle takes in diastole the form of an ellipse (the longer diameter of which runs from right to left), and the apex is in contact with the support. "When during the systole the basis passes from the elliptical into the circular form, the transverse diameter becomes considerably less than the anteroposterior diameter; indeed, the latter may, when the heart is thoroughly flattened, notwithstanding the diminution of the total sectional area, increase to some extent the most anterior forms of the base, bulging forwards. The apex of the heart must, since it is vertically opposite the middle point of the apex, raise itself up from the support, and at the same time, on account of the shortening of the longitudinal axis approximate the base of the heart. Similar relations exist in the natural position of the heart in the thorax, through the external walls of the chest the base of the heart flattens to an ellipse in diastole, and the apex is pressed backwards or downwards towards the vertebral column. In systole the apex strives to place itself vertically to the now circular base, and consequently presses against the thoracic wall, and bulges forwards the yielding intercostal space. This elevation of the cardiac apex is, therefore, the essential cause of the cardiac impulse." 
